[Genetic analysis and immunophenotyping in the diagnosis of hematological disease].
The developments in the fields of genetics and immunology and the application of these informations have significant consequences for the diagnosis of hematological diseases. The present article gives an introduction into the principles of several modern diagnostic techniques, which are applied in the diagnosis of hematological diseases. In addition, it summarizes the application of these techniques in the diagnosis of several acquired and inherited diseases. The most important method of immunophenotyping is FACS (fluorescence activated cell sorting) analysis, which is based on the automated recognition of fluorescently labelled monoclonal antibodies bound to specific antigens on the surface or in the cytoplasm of different cell populations of the immune system. Techniques from molecular biology and from cytogenetics are also relevant for the diagnosis of hematological diseases: they allow the identification of changes of the genetic material on the level of DNA (molecular biology) and chromosomes (cytogenetics). Molecular biological and cytogenetic methods coalesce in the field of molecular cytogenetics, which renders possible the identification of chromosome mutations, which are invisible by the classical cytogenetical approach, and difficult to detect by routine molecular biological analysis. Most hematological malignancies are associated with genomic changes, which can be identified by cytogenetic and/or molecular biological methods. These genetic changes usually correspond with a specific pattern of surface antigens of the tumour cells, which can be identified by FACS. The different mutations in different genes causing a large number of inherited hematological diseases can often be found by molecular analysis, too. For hematological neoplasias, the exact definition of the causative mutations is increasingly important for therapeutic decisions and follow-up analysis of minimal residual disease. For inherited diseases, the identification of mutations is often the basis for a correct genetic counselling of the family.